UNCLASSIFIED

a0 410305

DEFENSE DOCUMENTATION CENTER

FOR
SCIENTIFIC AND TECHMICAL INFORMATION

CAMERON STATION. ALEXANDRIA, VIRGINIA

UNCLASSIFIED



NOTICE: When government or other drevings, speci-
fications or other data are used for any purpose
other tbhan in connection with a definitely related
government procurement operation, the U. S.
Government thereby incurs no responsibility, nor any
obligation whatscever; and the fact that the Govern-
ment may have formulated, furnished, or in any vay
supplied the said drawings, specifications, or other
data 1s not to be regarded by implication or other-
wise as in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.



Ao b F- ¥ D

Miscellaneous Publication No. NMC-MP-63-6

PROCEDURE FOR INSTALLING
AN/USQ-11A TRANSPONDER SET
IN KDA-4 TARGET

By

W. L. TIMMONS
Surface and Missile Targets Division

18 July 1963

QUALIFIED REQUESTERS MAY OBTAIN COPIES
OF THIS REPORT DIRECT FROM ASTIA,

U. S. NAVAL MISSILE CENTER

Point Mugu, California




U. S. NAVAL MISSILE CENTER
AN ACTIVITY OF THE BUREAU OF NAVAL WEAPONS

K. C. CHILDERS, JR., CAPT USN
Commander

This report describes work accomplished under WEPTASK R-34UIS-003 (I), Development and
Operation of Aerial Targets.

Me. T. C. Lockhart, Deputy Head, Surface and Missile Targets Division; Mr. H. J. Spey,
Deputy Head, Target Department; CDR E. G. Callas, Head, Target Department; and CAPT J. R.
Shinneman, Director, Operational Support, have reviewed this report for publication.

Approved by:
D. F. SULLIVAN
Technical Director

THIS REPORT HAS BEEN PREPARED PRIMARILY FOR TIMELY PRESENTATION OF INFORMA-
TION. ALTHOUGH CARE HAS BEEN TAKEN IN THE PREPARATION OF THE TECHNICAL

MATERIAL PRESENTED, CONCLUSIONS DRAWN ARE NOT NECESSARILY FINAL AND MAY BE
SUBJECT TO REVISION,

Miscellaneous Publication NMC-MP-63-6

............................................ Editorial Division
Technical Information Department



INITIAL DISTRIBUTION

EXTERNAL Copies INTERNAL Copies
Chief Technical Director
Bureau of Naval Weapons Code NO1
Washington 25, D.C. Mr. D. F. Sullivan. . . 1
CodeDLI-31,...... 4 Target Officer
Code FWAM-T715. .. . . b Code N42
CodeRM-4 ., ...... 2 CDRE. G. Callas . .. 1
Code N4241
Commander Mr. T. C. Lockhart . . 25
Armed Services Technical Code N4242
Information Agency Mr. R. Peterson . . . . 1
Arlington Hall Station Mr. W. L. Timmons . . 1
Arlington12, Va. ...... 10 PMR Operations Research
Group
Code NO1-2

Mr. L. A, Leake . ... 1
Technical Library
Code NO30Z22 ....... 7



TABLE OF CONTENTS

SUMMARY . . & . vttt o v s e et e e e e s e e e e e e e e

INTRODUCTION . . . . . v o v o i e et e e e e e it e e e e e

DESCRIPTION AND INSTALLATION OF AN/USQ-11A TRANS-

PONDERSET ... ... ... ....... e e e e e e e e e

Transponder Set . . . . . ¢ & . L 0 it e e e e e e e e e e e e e e
Mounting Brackets . . . . . . . v ¢ v v v v i vt e b e e e e e e
Installing Transponder Set . . . . . .. . ... ... ...

PowerConnection. . . . . « « ¢« v v v v v .. C e e e e e e e e e

DESCRIPTION AND INSTALLATION OF RECEIVING ANTENNA . ., .

ReceivingAntenna. . . . . ... .. ... ...... o« t s ee e

Installing Receiving Antenna ., . . . ... ... .. ...... ‘e
DESCRIPTION AND INSTALLATION OF TRANSMITTING
ANTENNA | ... ... o v v v o v e e e e e v e e e e

Transmitting Antenna . . . . . . . . .. ¢ . ¢ v v v v e e e

Installing Transmitting Antenna . . . ... ... e e e e
CENTER OF GRAVITY ADJUSTMENT . ... ...... e e e e
ILLUSTRATIONS

Figure 1. AN/USQ-11A Transponder Set, Mounted With

Special Brackets on Nacelle Tray . . . . ... ... ..

Figure 2. Working Drawing of a Set of AN/USQ-11A Trans-

ponder-Set Mounting Brackets . . . . .. ... .....

Figure 3. Nacelle Tray, Showing Position of Holes for

Mounting Transponder Set . . . ... .. ... ... ..

Figure 4. End View of Transponder Set, Fastened to Nacelle

Tray With Mounting Brackets . . ... ... ......
Figure 5. Wiring Diagram Showing Connections to Trans-

ponder Set. . . . . . . . .t e e e e e e
Figure 6. Receiving Antenna Installed on KDA-4 Air Inlet

Horsecollar. . . . . . . v ¢ v v v i v v o v e 0 v v v 0w
Figure 7. Air Inlet Horsecollar, During Installation of

Receiving Antenna . . . . . . . . v ¢ ¢ vt v o 00
Figure 8. Installation of Receiving Antenna on KDA-4 Air

Inlet Horsecollar . . . . . ... ... ... ...

Figure 9. Underside of Air Inlet Horsecollar, Showing Re-

ceiving Antenna Installation . . . ... ... ......

Figure 10. Transmitting Antenna, Installed on Igmtor Access

-3 b W W

® -3



Figure 11,
Figure 12.

Model AMVT-1B Transmitting Antenna . . . . ... ..
KDA-4 Ignitor Access Door, Showing Location
of Holes To Be Drilled for Antenna Installation. . . . .



SUMMARY

The AN/USQ-11A Transponder Set and its receiving and transmitting
antennas can be installed on KDA-4 target aircraft when miss-distance informa-
tion is required.

Special mounting brackets are made to attach the transponder set to the
KDA -4 nacelle tray. The mounted transponder set is connected to a source of
28 volts DC.

The KDA-4 engine air inlet is modified so that the receiving antenna can be
mounted on it. The transmitting antenna is mounted on the ignitor access door.
Cables from the antennas are connected to the proper plugs on the AN/USQ-11A
Transponder Set.

If called for by the over-all KDA-4 configuration, a compensation for the
change in the center of gravity is then made.



INTRODUC TION

The AN/USQ-11A Transponder Set manufactured by Interstate Electronics
Company is the successor to the AN/USQ-11 Transponder manufactured by Air-
crafi Armaments Incorporated. The theory of operation of the two transponders
is the same. However, since the packaging of the two transponders is different,

it is necessary to describe the method of installing the more recently developed
ore.

The AN/USQ-11A Transponder Set, a unit of the AN/USQ-11A Miss Distance
Measuring System, can be installed in KDA-4 target aircraft with the necessary
antennas, when miss-distance information is required. The missile being fired
ai the target must have a telemetry transmitter or a low power (2 watts) VHF
transmitter. The AN/USQ-11A Transponder Set receives the carrier from the
missile and retransmits the signal at another frequency to the ground station,
where it is recorded. Analysis of the recorded information provides miss-
distance, the relative intercept velocity and the time of closest proximity of
missile and target.

This report describes the appearance of the AN/USQ-11A Transponder Set,
its antennas, and how to make the specially designed brackets needed to mount
the transponder set. It also gives instructions for installing and connecting all
the target-borne components of the miss-distance measuring system and for
compensating for the resulting change in the center of gravity of the KDA-4 target.

DESCRIPTION AND INSTALLATION OF AN/USQ-11A TRANSPONDER SET

The AN/USQ-11A Transponder Set is fastened to the KDA-4 nacelle tray by
means of two sets of specially made mounting brackets. The following section
consists of a brief description of the transponder set, instructions for making the
mounting brackets, and the procedure to follow in mounting and connecting the
transponder set to the external power source.

Transponder Set

The AN/USQ-11A Transponder Set consists of an RF amplifier, a frequency
converter, and a power supply, all mounted in a circular pressurized metal case
9 inches long and 6 inches in diameter (see background of figure 1). The total
weight of the unit is 8 3/4 pounds.

The input end of the transponder set can be seen in figure 1. This end has
three jacks, labelled as follows: SIGNAL INPUT J601A; TEST NO. 1 J602;
POWER INPUT J605.

The opposite or output end of the transponder set has an air inlet valve
and two jacks, labelled TEST NO, 2 J603 and SIGNAL OUT J604A.



Figure 1. AN/USQ-11A Transponder Set, Mounted With Special Brackets on Nacelle Tray.

Mounting Brackets

Prior to installing the transponder set in the KDA-4 target it is necessary
to fabricate two sets of mounting brackets. Figure 2 is a working drawing of one
set of mounting brackets, giving all the measurements and details needed to
fabricate them,

Installing Transponder Set

The transponder set is mounted on the existing KDA-4 nacelle tray. Four
No. 27 holes are drilled through the nacelle tray to correspond with the peints
marked on figure 3. The two lower mounting brackets are fastened to the nacelle
tray. The transponder set is then placed on the lower brackets in the orientation
shown in figures 1 and 4, after which the upper brackets are lowered into position
and fastened to the lower brackets with four screws so that the mounted trans-
ponder set appears as shown in these figures.
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Figure 4. End View of Transponder Set, Fastened to Nacelle Tray With Mounting Brackets.

Power Connection

The power connection is made so the AN/USQ-11A Transponder Set will
receive 28 +2.8 volts whenever power is applied to the KDA-4 target.

A power input plug (P605) is connected to the power input jack (J605) on the
transponder set (see figure 5a). Figure 5b represents the conductor wires
coming from the power input plug. Conductor wires A and C are connected to a
wire leading to the ground terminal and conductor wire B is connected to the
positive terminal of the 28-volt DC power source (see figure 5a). For normal
operation, wire E is connected with a jumper to the wire going to the ground
terminal. This jumper is removed prior to any flight not requiring USQ-11A
equipment, placing the equipment in a standby status and applying power only to
the heaters and the filament of V101,

DESCRIPTION AND INSTALLATION OF RECEIVING ANTENNA

The receiving antenna is mounted on the upper side of the KDA-4 engine air
inlet ("horsecollar"). The following section consists of a description of the
antenna and a procedure for installing the antenna on the horsecollar and con-
necting it to the transponder set.
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Figure 5. Wiring Diagram Showing Connections to Transponder Set.

Receiving Antenna

The receiving antenna used is the model ADVT-1A sleeve type manufactured
by Canoga Electronics or the model AT-85 manufactured by Aircraft Armaments
Incorporated. This antenna has the following operating characteristics:

Frequency: 232 +5 Mc

Impedance: 50 ohms

Pattern: Typical asymmetrical dipole

Material: Nylon, aluminum, and epoxy fiberglass laminate

Waterproofing: Epoxy coating
Figure 6 shows the receiving antenna as it appea- ; after installation.

Installing Receiving Antenna

Prior to installing the receiving antenna, enough fiberglass and styrofoam
are removed from the upper portion of the leading edge of the horsecollar to allow
the receiving antenna to be put in place (see figure 7). The existing nut plate,
screws, and rivets, shown in detail in figure 8a, are removed from the under-
side of the horsecollar. The rivet holes are enlarged with a No. 10 drill. The
antenna mount (see figures 7 and 8b), is then fastened to the horsecollar base
with 10/32 nuts and bolts (see figures 7 and 8b). A 3/4-inch hole (see figure 8a)



Figure 6. Receiving Antenna Installed on KDA-4 Air Inlet Horsecollar.



Figure 7. Air Inlet Horsecollor, During Installation of Receiving Antenno
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is drilled for passing the cable from the antenna. The free end of the receiving
antenna cable is then passed into the antenna mount, out through the large hole
in the mount, and through the 3/4-inch hole just drilled. The receiving antenna
is lowered into the mount until the base of the antenna just clears the large hole
in the mount (see figure 8b), after which the antenna is secured in place by in-
serting a set screw into the small hole in the mount and tightening the screw.

Figure 8c represents a view looking into the installed antenna mount prior
to placing the antenna into the mount. At the top of figure 9 can be seen the same
detail from the opposite side, after the antenna is in place.

After the receiving antenna is secured in its mount, the horsecollar is re-
built by the application of styrofoam and fiberglass. The empty space is filled
with styrofoam, mixed one part Polycel 420 resin to one part Polycel 420 catalyst
by weight. When dry, the styrofoam surface is smoothed with a knife, and
covered with a piece of cloth of the proper size. Fiberglass, mixed four parts
No. 210 catalyst (Hexcel Products) to one part No. 180 hardener (Hexcel Pro-
ducts) by weight, is then applied over the cloth. The cable from the antenna (see
figure 9) is connected to a cable which leads to the J601A SIGNAL INPUT jack
on the transponder set (see figure 5a).

DESCRIPTION AND INSTALLATION OF TRANSMITTING ANTENNA

The transmitting antenna is mounted on the ignitor access door (see figure
10). The following section describes the transmitting antenna and gives a pro-
cedure for installing it on the ignitor access door and connecting it to the {rans-

ponder set.

Transmitting Antenna

The transmitting antenna is a quarter-wave stub using the airframe as a
ground plane. This antenna (model AMVT-1B) may be purchased from Aircraft
Armaments Incorporated or made according to the dimensions shown in figure 11,
If it is inconvenient to construct it with a taper, the antenna may be made with
an average diameter of 3/16 inch; a notch should be made near the base to allow
antenna breakage rather than fuselage damage when the target impacts on landing.

Installing Transmitting Antenna

To install the transmitting antenna, eight holes must be drilled in the ignitor
access door with a No. 28 drill at the locations indicated by the small screw-
head slots seen in figure 12, The antenna is then fastened to the door, after
which it is connected with a cable to the J604A SIGNAL OUT jack on the trans-
ponder set (see figure 5a).
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Figure 9. Underside of Air Inlet Horsecollar, Showing Receiving Antenna Installation.
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Figure 12, KDA-4 Ignitor Access Door, Showing Location of Holes To Be
Drilled for Antenna Installation.

CENTER OF GRAVITY ADJUSTMENT

If no wing pods are installed on the KDA-4 target, installation of the trans-
ponder set produces a change in the center of gravity which must be compensated
for. This is accomplished by installing 10 pounds of weight in the well below the

elevator servo in the tail.
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